Metabolism of dextrorphan by CYP2D6 in different recombinantly expressed systems and its implications for the in vitro assessment of dextromethorphan metabolism.
Cytochrome P450 2D6 (CYP2D6) mediated formation of dextrorphan (DOR) from dextromethorphan (DEX) is widely used as a marker to assess the activity of this enzyme both in vitro and in vivo. The sequential metabolism of DOR during in vitro studies, particularly using recombinant systems (rCYPs) expressing human CYP2D6, is assumed to be negligible. The extent of metabolism was investigated for a range of DEX and DOR concentrations in microsomal preparations from three different rCYPs expressing human CYP2D6 (yeast, Supersomes and Bactosomes) containing 10 pmol of the enzyme. Bactosomes and Supersomes, but not yeast rCYP microsomes, were capable of metabolising DOR to 3-hydroxymorphinan (HYM). Two novel CYP2D6 related metabolites were identified in Bactosomes, and assigned as single hydroxylations in the phenyl rings of DOR and HYM using ion-trap mass spectrometry. Therefore, in rCYP systems with high turn over rate (e.g. Bactosomes) DOR may not be considered as an end product particularly at low concentrations of DEX; leading to an underestimation of true metabolic rate. The results also put further emphasis on the necessity of optimising study conditions when switching between rCYP sources.